Rural family physicians often maintain a broader scope of practice than family physicians in urban locations. For example, 52% of family physicians in rural Idaho provided vaginal deliveries and 90% provided mental health care in 2010, 1 rates that are much higher than national averages (10% and 43% respectively) reported by all family physicians. 2, 3 Rural family physicians may maintain a broad scope out of necessity due to fewer subspecialists practicing in rural areas and rural hospitals reliance on local family physicians to provide inpatient and emergency department care. 4 Previous research found that self-designated community size, used as a rural/urban proxy, was associated with passing the American Board of Family Medicine (ABFM) Maintenance of Certification for Family Physicians (MC-FP) examination. 5 Specifically, family physicians located in metropolitan communities (Ͼ 500,000 residents) were 33% less likely to pass the MC-FP examination compared with family physicians in rural (Ͻ 25,000 residents) communities. The ABFM MC-FP examination content is based on a blueprint that mirrors the breadth and scope of family medicine training; 6 as such, it stands to reason that physicians who maintain a broader scope of practice may be more likely to pass the MC-FP examination than physicians with a narrower scope of practice. Therefore, the objective of our study was to determine whether the previously demonstrated relationship between rural/urban location and ABFM MC-FP examination success can be explained by a physician's scope of practice.
Methods

Data Sources
We used practice information supplied during the application for the ABFM MC-FP examination and test results from 2013. As part of the examination application, examinees must complete a practice demographic questionnaire which asks about scope of practice, practice ownership, and practice size.
Variables
The main outcome variables were MC-FP examination scores and results (pass/fail). The examination score is reported from 200 -800 with a passing score of 390 in 2013. To characterize scope of practice we adapted the Individual Scope of Practice Scale, referred to here as the Scope of Practice for Primary Care (SP4PC) scale. The SP4PC scale ranges from 0 -30, with zero representing a physician who does not provide any direct patient care. In the demographic questionnaire, physicians report whether they perform 22 separate clinical activities representing aspects of family medicine training and usual scope of practice, (see Table 1 for complete list of elements). The SP4PC score is calculated based on the number of clinical activities reported. Additional information on the scale is available elsewhere.
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Other physician level variables included in the analysis were age, gender, degree type (MD/DO), international medical school graduate status, medical school faculty status, holding another American Board of Medical Specialties certification, and primary practice organization. To enable comparison with prior research, 5 practice organization was categorized as solo, group, and other. Physicians could list up to three office addresses with the percent time delivering care at each address. Primary practice site was determined when only one address was reported or, if multiple addresses were reported, the address where the physician reported delivering the majority of care. We then determined rural and urban location by linking the zip code of the primary practice location to the Rural-Urban Commuting Area Codes Version 2.0. 
Analytic Strategy
Physicians not located in the United States were excluded. If a physician sat for both the spring and the fall 2013 examinations, we used their fall demographic information and results in the analysis. 2 and t tests compared demographics between physicians in rural and urban locations. t tests were used to test for differences in percentages reporting performing the 22 clinical activities elements of the SP4PC scale between rural and urban physicians.
Linear and logistic regression models determined adjusted associations between examination score and results and scope of practice. To determine whether scope of practice was associated with examination results we ran two models for both examination score and result. In the first model, we ran regression models, logistic and linear, with all variables except for the SP4PC scale. In the second model, we ran the same regression models adding in the SP4PC scale.
After performing descriptive statistics, we found that rural physicians had a higher SP4PC score than urban physicians. Modeling rural and urban physicians in the same model may mask a possible interaction between SP4PC and examination results. To test for this we ran the models again stratified by rural and urban status. All analyses were conducted in SAS version 9.2 (Cary, NC). Institutional Review Board approval was granted by the University of Kentucky.
Results
Our final sample included 10,978 family physicians, with 2,140 (19.5%) located in rural areas. Rural physicians were less likely to have taken the examination twice (9.4% vs 12.4%, P Ͻ .05) in 2013. In bivariate analyses, rural family physicians had significantly higher examination scores, passing rates, and SP4PC scores (Table 2 ) and were also more likely to be male, slightly older, and a US medical school graduate. Rural family physicians were significantly more likely to report performing every element in the SP4PC scale except adult medicine ( Table 1 ). The individual elements demonstrating the biggest differences between rural and urban family physicians were palliative care (52.1% of rural physicians vs 28.2% of urban physicians), hospital medicine (53% vs 29.7%), and emergency care (30.7% vs 12.3%).
The results of regression models without the SP4PC scale matched previously reported findings (Table 3) . 5 Specifically, we found that physicians in urban areas scored 15.6 points lower than rural physicians on the examination and were 27% less likely to pass the examination (OR ϭ 0.73; 95% CI, 0.62-0.87). When the SP4PC scale was added to the regression models, the relationship between urban location and examination score was reduced 66% to 5.8 points but was still statistically significant. Inclusion of the SP4PC scale improved model fit (R 2 increased 12-16%) in the linear models. Inclusion of the SP4PC score completely attenuated the relationship between urban location and passing the examination (OR ϭ 0.86; 95% CI, 0.73-1.02). In the full model, each point increase on the SP4PC scale was associated with an examination score increase of 4.9 points and a 9% increase in the odds of passing (OR ϭ 1.09; 95% CI, 1.07-1.11). Other findings of interest from the adjusted analyses were that physicians who work in solo practices score 36.4 lower points than physicians who work in group practices and were nearly 50% less likely to pass (OR ϭ 0.51; 95% CI, 0.43-0.60). Similar to linear regression, model fit in logistic regression improved with addition of the SP4PC score.
Regression models stratified by rural/urban status were largely consistent with the results using all physicians. Specifically we found that the association between SP4PC and examination score was slightly larger in urban areas (5.6 vs 3.2 points) than in rural areas but the size of the association was small (Table 4) . Similarly, the odds of passing the examination were nearly identical between rural physicians (OR ϭ 1.11; 95% CI, 1.07-1.16) and urban physicians (OR ϭ 1.08; 95% CI, 1.06 -1.11) and to the full model. 
Discsussion
Our study of greater than 10,000 family physicians seeking recertification with the ABFM found that a broad scope of practice, not rural location, was associated with both a higher score and increased odds of passing the MC-FP examination. A broad scope of practice and comprehensive care are foundational to primary care and geographic areas with stronger primary care systems have better health outcomes. 9 There is a consistent relationship between board certification status and the delivery of higher quality care across medical specialties. 10, 11 Further, among general internists higher board scores are associated with better quality of care. 12 If the association between board scores and quality is generalizable, similar to that between board certification and quality, then our findings suggest that a broad scope of practice may be associated with the ability to deliver higher quality of care.
With family physicians shrinking their scope of practice, 2, 13, 14 there are critical concerns that family physicians may lose the "special sauce" of comprehensiveness 15 needed to provide effective primary care. Family medicine has the most to offer patients when family physicians have continuous relationships with patients that cross boundaries of care (outpatient, inpatient, nursing home, etc.) and when they are able to meet a majority of a patient's health care needs. When physician/patient relationships extend across multiple settings, the physician may be better able to provide patient centered and higher quality care.
Our main finding that family physicians who report a broad scope of practice that more closely mirrors the breadth of residency training perform better on the MC-FP examination may not be surprising, because the blueprint for the MC-FP examination reflects the "average family physician." 6 Family physicians are trained broadly but not to the depth of knowledge of subspecialists in specific content areas or procedural skills. While many physicians may tailor their scope of practice to their interests and patient needs, deviations from formal training may detract from core competencies gained during residency. This finding is supported by a recent study of physicians undergoing a comprehensive competence assessment which found that, across specialties, physicians whose scope of practice deviated from their training were more likely to be found incompetent. 16 Our study is subject to multiple limitations. First, data are cross sectional and we do not know how long a physician was practicing certain clinical activities. Second, our measure of scope of practice is based on self-reported data and is not an exhaustive list of clinical activities. As such, we may not have fully captured the breadth of family medicine and also physicians may have over reported per- forming certain activities. Third, there are likely other factors associated with physician performance on the MC-FP examination that we were unable to account for. However, our results are consistent with prior studies that indicate strong relationships with studied variables.
In conclusion, we found that family physicians who maintain a broader scope of practice were more likely to pass the ABFM MC-FP examination. Family physician's practicing a broad scope of practice likely yields external benefits beyond passing an examination. Gains in medical knowledge from routine use in providing full spectrum care and more robust patient relationships may be associated with the ability to provide higher quality care. Determining what predicts family physicians practicing a broad or narrow scope of practice may require a mixed methods approach to capture contextual and personal preferences.
